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Transition of the world population
 


































Fig. 2  ????????????????????????
?????
Transition of the production of cereals, the yield of cereals,  the total 
population, the total area equipped for irrigation and the area of arable 
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Fig. 4  ????????????????????????
???????????????????
Transition of the production of cereals, the yield of cereals, the total 
population, the total area equipped for irrigation and the area of arable 
land/permanent crops in the Asian monsoon developing countries
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Fig. 6  ????????????????????????
?????????????














1978 1988 1998 2008
??????? ????????? ??????????DAC ????OECD?2009????????????? ? 18 ???










































































Fig. 7  ????????????????????????
??????
Transition of the growth of total area equipped for irrigation in the 
Asian monsoon developing countries
12 
 













































年比）を 1999 年から 10 年間示したグラフである。なお，






















いて見ると，WB では 1950 年から 1993 年までの融資総







 Transition of the growth of total area equipped for irrigation 
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IWUG?Integrated Water Users’ Group??????WUG
?????????????????????? 1??
?????????? RID???????????














































Location of the survey area
N
0 50km???????? ¤ ????? 




WUG IWUG WUA WUC
?? Water Users? Group Integrated Water Users? Group Water Users? Association Water Users? Cooperative
???????? ??????? ???????? IWUG??? IWUG???
?????????? 1974 1989 1963 1977
?? 12,057 1,701 69 61
??????ha? 491,000 458,000 90,000 89,000
??Duanduan and Piyasirinon?1992???? RID?1999???????
Table 1????????????????1998????




????? 18R??? ?? ??
????? 18R??? ??????? ??
Table  2?18R????????????
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Procedure for establishing WUGs and an IWUG
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????????????Field Dikes and Ditches Act;?





































Organization chart of the IWUG in the 18R area
 ?? ?????? ?????? ?????? ?????? ???2??
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? 2?Shioda and Onimaru?2007???????
Table 5?IWUG???????????????
Collection rates of the membership and O&M fees of the IWUG
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?? 5?  IWUG?????????
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The framework for evaluation and the ﬂow of evaluation survey
???????????????????????2004??????? 
 
?  ?????????????? ? ?? 5 ?????????? ???????????????????
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????????Table 6? No.1, 2, 3????????





















































































































































































































? 5???????????? OJT????1?? 260ha?????????????????????????3?? 2,100ha??
? 6?8??????????????????????????????????????????




Table 6?????? 2002??????????? PIM????????????2008???????
































































































































































































































































? 5?No.1, 2, 3??????????No.5, 6??????????????
Table 8?????????????????????????????
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No.6 ?C/P??????????? ?????????? 1? ??????????
?
? 1????????????????????????????????????????????????????
? 2?No.1, 2, 3??????????No.5, 6??????????????
Table 9???????????????????????????????PIM??????????????





























































































??No.1, 2, 3??????????No.5, 6??????????????
Table 10???????PIM??????????????
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?????? 168  83.9  15.5   0.6 100
0.294**?????????????? 30  60.0  40.0   0.0 100
????????? 1   0.0 100.0   0.0 100





































































































?????? 0.037  1
?????? 0.085  -0.065 1
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Rank correlation coefﬁcient between factors inﬂuencing maintenance 
activity
Fig. 17????????????????
















































































































































































































































































































































































????? 178  74.2  25.8   0.0 100
0.221**
?????????????  17  47.1  52.9   0.0 100
?????????   1   0.0 100.0   0.0 100
???????????????   1   0.0   0.0 100.0 100
? 1? ???? 0???????????????????
? 2? ?????????????? 100???????????
? 3? *?**???????????????? 5??1???? 0????????????????
? 4? ?????????????????????????????? 1???????????? 201????????????????????
 ?????????? N=56????
? 5? ????????????????????????? 0??????
? 6? ?????????????????????? 1???????????? 201?????????????????????? N=143????
? 7? ??????????????????????? 20????????????? 182?????????????????????? N=126??
 ??????????? N=55????
? 8? ?N.L.?????????????????????????????????????
? 9? ?WUG???????????????????????? 2????????????????????????????? 3????????
 ? 197?????????????????????? N=140?????????????? N=56????
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??????????? 0.272** 0.344** 1
???????? 0.387** 0.111 0.116 1
???????? N.L.? 2? -0.185** -0.155* N.L.? 2? 1
????????????? 0.037 0.301** 0.308** 0.166* -0.112 1
?????????? 0.247** 0.015 0.069 0.337** -0.113 0.081 1
WUG ???????????? 0.132 0.273** 0.248** 0.116 -0.130 0.487** 0.148* 1
? 1?*?**???????????????? 5??1???? 0????????????????
? 2??N.L.?????????????????????????????????????
Table 15????????????????????????














































???? 169  91.7   1.2   2.4   2.4   2.4 100
0.374**
????  30  63.3   6.7  10.0   3.3  16.7 100
??????   2   0.0   0.0   0.0   0.0 100.0 100
??   1   0.0   0.0   0.0   0.0 100.0 100
? 1????? 0???????????????????
? 2??????????????? 100???????????
? 3?**???????????? 1???? 0????????????????
Table 16??????????????????????????















Rank correlation coefﬁcient between farmers? consciousness of group 






































?? 121  91.7   8.3   0.0   0.0 100
0.300**
?????????? 73  78.1  20.5   1.4   0.0 100
???????????? 4   0.0  75.0  25.0   0.0 100











?? 127  92.9   7.1   0.0   0.0 100
0.347**
??????????  68  73.5  25.0   1.5   0.0 100
????????????   4  25.0  50.0  25.0   0.0 100











????? 153  88.9  10.5   0.0   0.7 100
0.217**
????  39  64.1  30.8   5.1   0.0 100
??   5 100.0   0.0   0.0   0.0 100










?? 116  91.4   8.6   0.0   0.0 100
0.240**
??????????  78  76.9  21.8   1.3   0.0 100
????????????   2  50.0   0.0  50.0   0.0 100











?? 139  89.9  10.1   0.0   0.0 100
0.268**
??????????  60  71.7  26.7   1.7   0.0 100
????????????   2  50.0   0.0  50.0   0.0 100









?? 162  89.5   9.3   0.6   0.6 100
0.316**??????????  39  61.5  35.9   2.6   0.0 100








?????? 187  87.2  12.3   0.5 ? 100
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?????? 168  89.3  10.1   0.0   0.6 100
0.335**
??????????????  30  56.7  36.7   6.7   0.0 100
?????????   1   0.0 100.0   0.0   0.0 100
????????????
???
  3  66.7  33.3   0.0   0.0 100
? 1?????? 0???????????????????
? 2???????????????? 100???????????
? 3??**???????????? 1???? 0????????????????
? 4????????????????????????? 1????????????? 201??????????????????????????
N=29????
? 5????????????????????????? 1????????????? 201??????????????????????????
N=29????
? 6????????????????????????? 5????????????? 197??????????????????????????
N=167???????? N=27????
? 7??????????????????????????? 0??????
? 8????????????????????????? 1??????????????????????????? 3????????? 198???
??????????????????????? N=168???????? N=29?????????? N=1????
Table 18??????????????????????????








































































?????????? 0.359** 0.273** 1
??????????? 0.660** 0.641** 0.322** 1
???????????? 0.482** 0.538** 0.245** 0.625** 1
?????????? 0.351** 0.380** 0.327** 0.521** 0.469** 1
????????? 0.323** 0.281** 0.318** 0.297** 0.284** 0.447** 1
??????????? 0.145* 0.177* 0.378** 0.155* 0.164* 0.313** 0.260** 1
??*?**???????????????? 5??1???? 0????????????????
Table 19??????????????????????????






?? ?? ?? ??
???? 14  6 20 ????  9  1 10
??  1  9 10 ??  6 14 20
?? 15 15 ?? 15 15
Table 20??? A?B?????????
Contingency table of factors A/B by willingness
?????????? ?? A??? ?? B???
???????????? τb 0.566 0.566
??? 0.566 0.566
???????? Q 0.909 0.909
??????Ω 21 21
Table 21??? A?B????????????
Correlation coefﬁcients between factors A/B and willingness
Table 22??? i?????????
Contingency table of factor i by willingness
 





























































Combinations of the number of object farmers and the efﬁciency 



















1.???????????? 0.442 28 0.817 22
2.???????????? 0.236 10 0.744  7
3.??????????? 0.266 14 0.756 10
4.???????? 0.368 39 0.855 33
5.?????????? 0.309 36 0.828 29
6.WUG??????????? 0.201 10 0.740  7
? 1? ????????????????????? 1???????
???????
? 2? ?????????
? 3? ????????????? 139?????? 56?
Table 23? ????????????? 6?????????
??
The maximum number of effective person for 6 factors influencing 
farmers’ willingness




????????????  13 10.2
???????????????  10  7.8
????   7  5.5
????   3  2.3
???????????   2  1.6
???   1  0.8
??????? 128????????
Table 24????????????
Details of concerns about water distribution in the future
Fig. 19???????????????????
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Farmers’ Willingness to Perform Maintenance Activities
in Participatory Irrigation Management
ONIMARU Tatsuji
Summary
To improve the sustainability of Participatory Irrigation Management (PIM), developing countries in the Monsoon 
Asian Region must enhance farmers? willingness to perform maintenance activities. Therefore, the purpose of this paper 
is to analyze the relationship between this willingness and factors that inﬂuence it. First, the present situation supporting 
the establishment of ?water users? organizations?, an outlet necessary for promotion of farmers? willingness, was 
analyzed for the Modernization of Water Management System Project (MWMS) in Thailand. Second, the present 
situation of the evaluation of eight Japanese assistance projects for PIM including MWMS was analyzed. Finally, a 
survey was conducted in the 18R area where the MWMS was implemented and results used to analyze the relationship 
between willingness and factors inﬂuencing this willingness.
First, Water Users? Groups (WUGs), organizations in charge of water management of irrigation ditches, and 
an Integrated Water Users? Group (IWUG), federation of the abovementioned organizations in charge of water 
management of a lateral canal, were established concurrently in the MWMS. Results conﬁrmed that the IWUG was still 
operational in 2009, eight years after its establishment. Therefore, MWMS is superior because there are few examples 
of long-term success in other developing countries.
Second, although contributing and obstructing factors were indicated in the existing evaluation, the interactions 
between these factors and the causal relationships observed at the time of the evaluation were not indicated in the 
sustainability evaluation. Therefore, accurate judgment of sustainability was not possible.
Hence, the factors influencing farmers? willingness to perform maintenance activities were summarized and 
examined based on past studies. The relationship between willingness and inﬂuencing factors was analyzed with a rank 
correlation coefﬁcient based on the qualitative data obtained from 202 farmers in the 18R area. The results revealed 
that [1] farmers? willingness was influenced by 7 factors including awareness of benefits and anxiety about water 
distribution, [2] the farmers that were more concerned about unreliable water distribution due to broken ditches showed 
increased willingness, and [3] ?preventing the loss of beneﬁts obtained? should be introduced as an important incentive. 
Furthermore, even if the existing correlation coefficients cannot be used, a new index ?maximum number of valid 
people (product of number of subjects and efﬁciency)? obtained from a cross table of willingness and the factors can be 
used.
Keywords:  participatory irrigation management, maintenance, willingness to perform maintenance activities, sustainability, factors 
analysis, incentives
